Construction of human cell lines which contain and express the adenovirus DNA binding protein gene by cotransformation with the HSV-1 tk gene.
We have introduced the DNA binding protein (DBP) gene of human adenovirus type 5 (Ad5) into high molecular weight DNA of permissive human cells by cotransformation of tk- cells with the cloned DBP and HSV-1 thymidine kinase genes. 110 tk+ cell lines were isolated after selection in HAT medium. The amount and arrangement of adenovirus sequences in the tk+ cell lines were analyzed by restriction endonuclease digestion and filter hybridization. Twelve of the 110 lines carry at least a segment of the DBP gene while only three of these contain the entire DBP gene at approximately one copy per cell. Cytoplasmic, polyadenylated DBP mRNA is made in all three cell lines though the amount is very low compared to that present in infected HeLa cells. The cell line U13-2 which contains approximately 1/30 the steady-state level of DBP mRNA found in infected HeLa cells produces a few percent of the amount of DBP made during the peak period of DBP synthesis in infected cells. The other two lines contain lower levels of DBP mRNA and do not synthesize detectable levels of the protein. When these DBP-tk+ cell lines are infected with adenovirus mutants containing temperature-sensitive (ts) mutations in the DBP gene, only U13-2 permits some viral DNA replication (and hence late gene expression) at the nonpermissive temperature, indicating that sufficient quantities of DBP from the integrated gene are produced to allow complementation of the ts mutation in this cell line. However, growth of these ts mutants (as measured by virus production) is only partially complemented in U13-2 at the nonpermissive temperature.